INTRODUCTION
Severe intellectual disability and autism spectrum disorders have been associated with aggressive, repetitive, and self-injurious behaviors. [1] [2] [3] [4] [5] Self-injurious behaviors, which include head-banging, striking the face, or biting and scratching oneself, can result in significant morbidity and occasionally death. Self-injurious behaviors can be triggered by physical or emotional stress, frustration, or pain. These behaviors are particularly challenging to control and require intense, deliberate monitoring and intervention by caregivers, behavioral therapy, pharmacologics, and both restrictive and protective devices to prevent trauma. 6 Repeated self-injury to the face may result in blunt Purpose: To assess anatomic outcomes following repair of traumatic retinal detachment (RD) among a cohort of cognitively impaired adolescents with selfinjurious behaviors.
Methods: Main outcome measures in this retrospective, consecutive, interventional case series were retinal attachment and postoperative complications.
Results:
Complete retinal reattachment was initially achieved in all 9 eyes of 9 patients. Six (67%) eyes had chronic RD at initial presentation, and 7 (78%) patients had limited vision from inoperable RD in the fellow eye. Proliferative vitreoretinopathy led to recurrent RD in 4 (44%) eyes at a mean of 2.7 months. Final total or partial retinal attachment was achieved in 6 (67%) and 3 (33%) eyes, respectively, with a mean of 1.7 procedures over a mean follow-up of 22.4 months. Silicone oil emulsifi cation led to progressive glaucoma in 4 (50%) of 8 eyes in which it was used, requiring silicone oil exchange (2 eyes) or removal (2 eyes). Recurrent RD developed in both eyes from which silicone oil was removed despite prior retinal anatomic stability for more than 6 months.
Conclusion:
Cognitively impaired adolescents with self-injurious behaviors typically presented with severe visual impairment from chronic traumatic RD in one or both eyes. Despite initial anatomic success, formation of proliferative vitreoretinopathy and further ocular trauma from continued self-injurious behaviors led to a high rate of recurrent RD. Long-term silicone oil tamponade may prevent recurrent RD in this challenging scenario but is associated with vision loss from progressive glaucoma and corneal decompensation.
or penetrating ocular trauma with acute or subacute visual defi cits from cataracts, glaucoma, traumatic optic neuropathy, intraocular bleeding, retinal contusion, or retinal detachment (RD). RDs are uncommon in children in the absence of trauma, congenital or developmental abnormalities, or hereditary vitreoretinopathies. [7] [8] [9] RDs in children tend to be surgically challenging, typically presenting with advanced proliferative vitreoretinopathy (PVR) and macular detachment, and are often delayed in presentation unless the patient was previously functionally monocular. [10] [11] [12] [13] [14] [15] There are scant reports in the ophthalmic literature regarding management of RDs from nonpenetrating trauma in patients with self-injurious behaviors. We describe the management and surgical outcomes of a cohort of cognitively impaired adolescent patients with self-induced traumatic RDs.
PATIENTS AND METHODS
Local Institutional Review Board approval was obtained for a retrospective records review on all patients who underwent repair of RD between January 1, 2009, and January 1, 2011, at the Cincinnati Children's Hospital Medical Center. Patients with RD caused by self-injurious behaviors were included. Patients with penetrating trauma or a closed funnel RD were excluded, although patients could have a history of previous RD repair in the same eye. Eyes with intraocular surgery in the past 90 days were excluded. All patients received complete ophthalmic examination and ancillary imaging studies as required. Profound intellectual disability limited accurate measurement of subjective visual acuity. For patients too combative or uncooperative for examination while awake, examination under anesthesia was performed immediately before the surgical procedure. All vitrectomy procedures were performed using 20-or 23-gauge instrumentation. Scleral buckling consisted of placement of an encircling #42 band placed at the equator and tightened with a #70 Watzke sleeve to between 1.5-and 2-mm indentation, taking care to avoid creation of retinal folds. Silicone oil tamponade was used in all cases where vitrectomy was performed.
Parents or caregivers were asked to facilitate the postoperative positioning in cooperative or severely physically handicapped patients. On recommendation of the Division of Developmental and Behavioral Pediatrics team, patients who were either too actively self-injurious or uncooperative with positioning were kept intubated and sedated overnight in the Critical Care unit at Cincinnati Children's Hospital Medical Center until a postoperative day 1 examination could be performed. The Developmental and Behavioral Pediatrics, Psychiatry, and Psychology divisions used psychopharmocologic and behavioral treatments and physical restraints in most patients to reduce self-injurious behaviors. Other subspecialty ophthalmology care was delivered as indicated.
RESULTS
Baseline demographics are described in Table 1 . Nine eyes of 9 patients (4 male, 5 female) with a mean age of 17.2 years (range: 12.2 to 20.1 years) presented with traumatic RD. The right eye was the presenting eye in 4 eyes and the left eye in 5 eyes. Six (67%) eyes had a history of previous intraocular surgery more than 90 days prior, including cataract extraction, secondary lens implantation, glaucoma drainage implant placement, and RD repair. Six eyes had delayed presentation, as evidenced by chronic RD or PVR. The macula was detached at initial presentation in 8 (89%) eyes, and the eye without macular involvement had a chronic RD.
Patients presented with either changes in visual behavior or cosmetic appearance of the eye observed by caregivers, or as an incidental fi nding on ophthalmic examination for other reasons. Seven (78%) patients had non-ambulatory vision in the fellow eye from prior self-injurious behaviors, including 6 eyes with inoperable RD and one eye with traumatic optic neuropathy. Seven patients were nonverbal, and no patient had either the intellectual capacity or the language skills to describe their visual defi cits. Although 5 (56%) had severe physical handicaps from birth, this did not preclude ocular trauma from repeated self-injurious behaviors. Three of the 5 patients in foster care were victims of previous domestic abuse. All patients had been taking prescribed psychiatric medications to reduce self-injurious behaviors.
Surgical data are described in Table 2 . Surgery was performed in all 9 eyes: 7 eyes underwent scleral buckling and pars plana vitrectomy, 1 eye had pars plana vitrectomy alone, and 1 eye had scleral buckling alone. Silicone oil was used in all 8 eyes that underwent pars plana vitrectomy because of chronicity and complexity of RD, presence of inferior retinal pathology, and to stabilize the retina from further trauma from continued self-injurious behaviors. The retina was completely reattached at the end of surgery in all eyes. Recurrent RD followed in 4 eyes, including 2 eyes after silicone oil removal despite prior anatomic stability for more than 6 months. Encircling laser had been placed posterior to the previous laser burns in these 2 eyes at the time of silicone oil removal. Final partial or complete retinal attachment was achieved in 3 (33%) and 6 (67%) eyes, respectively, with a mean of 1.7 (median: 1.0) surgical procedures over a mean follow-up of 22.4 months (median: 23.0 months).
Seven eyes required other ophthalmic procedures during the follow-up period (Table 3) , including anterior chamber washout of hyphema, scleral patch grafting of scleral ectasia following scleritis caused by polyglactin 910, goniosynechiolysis and anterior chamber re-formation, and placement of glaucoma drainage implants. In the 1 eye where 1,000 centistokes (cs) of silicone oil was used, emulsifi cation blocking the visual axis required exchange for 5,000 cs of silicone oil after 8 months. Anterior chamber prolapse of 5,000 cs of silicone oil was observed in 5 eyes (4 of which were aphakic and 1 that had a dislocated intraocular lens-capsular complex), requiring silicone oil removal or exchange in 4 eyes. Glaucoma developed postoperatively in 5 eyes due to angle recession from self-injurious behaviors, secondary angle closure from improper positioning under silicone oil tamponade, or pupillary block from posterior synechiae to an anteriorly dislocated posterior chamber intraocular lens.
At last follow-up, 2 eyes were phakic, 1 eye was pseudophakic, and 6 eyes were aphakic. Two of 3 eyes in which intraocular lenses had been placed prior to the RD required removal of dislocated lenscapsular complexes.
DISCUSSION
RDs from self-injurious behaviors were observed during puberty, coinciding with the onset or worsening of self-injurious behaviors. There were multiple plausible explanations for this temporal association, including greater aggression and Neuro = neurodevelopmental; psych meds = psychiatric medications; CHARGE = coloboma of the eye, heart defects, atresia of the choanae, retardation of growth and/or development, genital and/or urinary abnormalities, and ear abnormalities and deafness; CP = cerebral palsy; MRDD = mental retardation and developmental delay; OS = left eye; RD = retinal detachment; OD = right eye; CMV = cytomegalovirus; PFV = persistent fetal vasculature. emotional lability from hormonal infl uences, increased muscle mass contributing to injury, and decreased structural integrity of the vitreous body and retina after repeated insults. Vitreous liquefaction (syneresis), abnormal whitening of the peripheral vitreoretinal interface (atypical patterns of lattice degeneration and white without pressure), and pathologic axial myopia were commonly observed in this cohort. Anecdotally, the vitreous was less formed and more rapidly removed during vitrectomy than would be expected for the cohort's ages. Partial or complete posterior vitreous separation was present in most cases. Striking of the face and eyes may cause direct coup injury to ocular tissues and result in structural breakdown of the formed vitreous body. Countercoup injury may also occur via transmission of inertia through a fl uid wave of liquefi ed vitreous followed by rapid deceleration. Rapid movement of the vitreous body away from the side struck may create tensile stress on the vitreous base and peripheral retina on the same side as the strike. Head-banging may result in similar mechanisms of trauma. Eye rubbing and gouging behaviors may contribute to axial myopia by weakening scleral collagen and may increase traction at the vitreous base in the presence of a partial vitreous separation with attachment at the optic disc.
Self-injurious behaviors also worsened when visual performance declined and served as an indicator to family members and health care providers to investigate for RD. Most patients were nonverbal and unable to communicate visual complaints except by observed changes in their behavior. Poor vision in the fellow eye at presentation was common because patients presumably compensated for visual defi cits until they were functionally monocular. Therefore, presentation of RD was often delayed and the incidence of preoperative PVR was high.
The surgical procedures were chosen to reduce the likelihood of additional retinal tears or RD from continued trauma. Scleral buckling was employed to reduce dynamic traction on the vitreous base and counteract circumferential traction and retinal foreshortening associated with advanced PVR. Pars plana vitrec- tomy directly relieved traction on torn or weakened retina, but the extent of anterior vitreous removal was limited in phakic patients. Pars plana vitrectomy carried predictable risks of progressive cataract, PVR, recurrent RD, and tamponade-related complications not encountered with scleral buckling. Therefore, scleral buckling alone was theoretically preferred but not feasible in most cases due to the presence of advanced PVR. Silicone oil was the preferred tamponade over expansile gases to provide predictable long-term tamponade against continued self-injurious behaviors, but failed to prevent vitreous hemorrhage or recurrent RD in all cases. However, complications related to silicone oil were frequently encountered, requiring silicone oil removal or exchange or placement of glaucoma drainage implants. Repeated head-banging and striking the face theoretically may have increased the rate of emulsifi cation of silicone oil in some patients. The incidence of recurrent RD from PVR was especially high due to the prevalence of preoperative PVR, poor compliance with postoperative positioning, and continued self-injurious behaviors. The degree of outer retinal atrophy from chronic RD may also have contributed to weaker adhesion between the retina and retinal pigment epithelium after surgical repair. In acute rhegmatogenous RD, retinal adhesion increases to almost normal strength 24 hours after laser photocoagulation. 16 The duration of reapproximation required to maintain retinal attachment for chronic RDs is unknown, and the loss of photoreceptor outer segments reduces the platform for interdigitation with the retinal pigment epithelium. Retinal reattachment was observed in all patients 1 to 2 weeks after surgery. Repeated trauma may have stimulated low-grade intraocular infl ammation and PVR or resulted in clinically inapparent microbreaks from repeated trauma that further weakened the effective gradient of the retinal pigment epithelium pump by transudation.
Despite the best efforts of parents, caregivers, and health professionals, self-injurious behaviors could not be completely eliminated in any patient, although the intensity of such behaviors fl uctuated widely over time. Caregiver burden was signifi cant. Many patients required one or more 24-hour home health aids to limit self-injurious behaviors. Due to physical limitations of wheelchair-bound patients, inability to understand instructions, or poor caregiver compliance, prescribed postoperative positioning was generally not followed adequately, resulting in higher rates of prolapse of silicone oil into the anterior chamber. Placement of topical medications was diffi cult for caregivers in patients with active self-injurious behaviors. Use of periocular injections at the conclusion of surgery reduced the frequency required for administration of topical steroids and antibiotics.
Postoperative care and visual rehabilitation were demanding for the Ophthalmology team. Patients required frequent examinations under anesthesia because they could not cooperate awake with intraocular pressure measurements and peripheral fundus examination. Postoperative refractive correction was problematic because most patients would not comply with glasses or contact lenses. In two patients in whom an intraocular lens was placed, compromised zonular integrity and continued selfinjurious behaviors resulted in intraocular lens dislocation requiring repositioning or removal of the intraocular lens. Therefore, secondary intraocular lens implantation was not employed in aphakic eyes in our series.
The management of RD in patients with severe cognitive impairment and persistent self-injurious behaviors was challenging. Despite a multidisciplinary team of physicians, psychologists, home health aides, and family members, compliance with prescribed medications and postoperative positioning requirements was poor, and rates of complications and anatomic failure were high. Most patients required long-term silicone oil tamponade, which led to progressive glaucoma or corneal endothelial decompensation and required surgical attention. Longer term outcomes will require study, but these initial results suggest an eventual poor prognosis in most patients.
